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ABSTRACT
We report the case of a 46-year old African American woman who presented to the 
emergency department with one week of progressive bilateral deafness associated with 
worsening gait abnormalities, visual changes, and confusion. She was diagnosed with 
Wernicke encephalopathy (WE) attributed to alcohol abuse; her symptoms, including hearing 
loss, improved with thiamine replacement. WE, a condition due to thiamine deficiency, 
commonly affects those with alcohol use disorder or gastric bypass history. Though tradi
tionally associated with a triad of encephalopathy, ophthalmoplegia, and ataxia, it can be 
more rarely associated with auditory deficits or other neurologic findings. Though hearing 
loss has previously been reported as a rare symptom of WE, it has not been described in WE 
due to alcohol abuse. We performed a review of the literature to determine if WE associated 
with hearing loss had been previously reported.
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1. Case description

A 46 year old African American woman presented 
with one week of worsening hearing loss along with 
three days of vision changes, confusion, visual hallu
cinations, and difficulty ambulating. She had 
a history of invasive ductal cell carcinoma status- 
post mastectomy and chemotherapy. Additional his
tory included hemorrhoids with recent hemorrhoi
dectomy necessitated by excessive bleeding while on 
chemotherapy.

Physical examination was notable for 
a reasonably well-nourished woman, although her 
BMI had dropped from 27 to 22 within the pre
vious 18 months. Vital signs were within normal 
limits other than tachycardia with a heart rate up 
to 110 beats per minute. She was alert, intermit
tently oriented, and complained of visual halluci
nations. She also spoke very loudly and 
complained of difficulty hearing verbal questions 
or reading written questions. Responses were 
inappropriate at times, which could have been 
attributable to misunderstanding questions asked. 
Neurologic examination was significant for end- 
gaze horizontal nystagmus, dysmetria as measured 
by finger-to-nose exam, decreased visual acuity 
and decreased hearing bilaterally. She had normal 
sensation, motor strength, proprioception, and 
reflexes. Her gait was unsteady, and she exhibited 
dysdiadochokinesis. Laboratory evaluation was 
significant for white blood cell count (14.4 x 103 

uL), aspartate aminotransferase (106 U/L), and 
alanine aminotransferase (15 U/L). The patient 

was initiated on broad spectrum antimicrobials 
for suspicion of meningoencephalitis. Computed 
tomography (CT) and magnetic resonance ima
ging (MRI) scans of the brain were normal and 
lumbar puncture findings were also normal with 
negative cultures and polymerase chain reaction 
results, thus antimicrobials were stopped. 
Wernicke encephalopathy (WE) was suspected, 
and intravenous (IV) thiamine supplementation 
was initiated. Auditory and visual disturbances, 
confusion, and ataxia subsequently improved. 
Serum thiamine levels returned undetectable and 
she later admitted to significantly more alcohol 
intake than the ‘occasional use’ reported at time 
of admission. Her hearing returned to baseline as 
did her mental status and vision. She continued to 
have somewhat increased difficulty ambulating at 
the time of discharge.

2. Discussion

WE classically presents as a triad of encephalopathy, 
oculomotor dysfunction, and ataxia; only one-third 
of patients exhibit the full triad [1]. Other less com
mon findings include vestibular dysfunction, auto
nomic dysregulation, peripheral neuropathy, 
hypothermia, protein calorie malnutrition, and 
hearing loss [2]. While traditionally associated with 
alcohol intake, WE can also occur with gastric 
bypass, inflammatory bowel disease, prolonged arti
ficial nutrition, or other disease states with high 
metabolic demand [3].
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Thiamine is a key co-factor in the metabolism of 
glucose, the primary fuel of brain tissue. In the 
absence of this co-factor, continued glucose metabo
lism generates free radicals [3] and can precipitate 
NMDA (N-methyl-D-aspartate) receptor-mediated 
excitotoxicity [4]. Thiamine deficiency in alcoholism 
is due to a combination of decreased intake and 
reduced absorption [3]. Diagnosis is based solely on 
clinical findings, although laboratory or imaging data 
can help support the diagnosis. MRI findings, when 
present, typically reveal symmetric FLAIR (fluid- 
attenuated inversion recovery) hyperintensities with 
contrast enhancement in the midbrain. MRI has 
a specificity of 93% with a sensitivity of 53% in WE 
diagnosis [5,6]. Treatment is initially IV thiamine 
repletion, followed by oral thiamine repletion which 
should be continued as long as the patient remains at 
risk for deficiency. Residual deficits are common, 
with nystagmus being the most common residual 
symptom followed by ataxia [4]. IV thiamine should 
be given prior to glucose-containing substances to 
avoid precipitating Korsakoff syndrome – 
a syndrome of retrograde and anterograde amnesia. 
It is imperative that physicians consider this entity in 
the presence of reported alcohol intake even when 
classic findings are not present. Increased recognition 
of this disease should facilitate prompt treatment and 
help reduce morbidity and mortality.

In a paper by Walker and colleagues, eight unique 
cases of WE associated with hearing loss were identi
fied [7]. Further review of English-language literature 
found two additional cases of hearing loss associated 
with WE. The patients and their findings are sum
marized in Table 1. Of the previously reported cases, 
one was associated with hyperemesis gravidarum [8], 
one was associated with Crohn’s disease and colect
omy [9], five were associated with bariatric surgery 
(7, 10, 11, 12 and 13), one was attributed to a strictly 
limited diet following acute pancreatitis [14], one was 
associated with parenteral nutrition and chemother
apy for gastic carcinoma [15], and one was attributed 
to gastroparesis associated with diabetes mellitus [7], 
and Our patient represents the eleventh patient 
described in accessible literature. The current case 
stands out for a number of reasons. First, this is the 
only case in which alcohol abuse is theorized to be 
the primary etiology of thiamine deficiency manifest
ing as hearing loss; all other described cases were 
attributable to a GI source. This finding may suggest 
that the mechanism or relative speed of thiamine 
depletion may confer different patterns of neuronal 
damage, producing auditory symptoms more often 
when thiamine is depleted through means other 
than alcohol abuse. Second, this case is unique as it 
is the only case described without MRI changes (no 
MRI results were reported for patient 7 [15]). All 
other described cases demonstrated MRI changes Ta
bl

e 
1.

 A
 s

um
m

ar
y 

of
 p

ub
lis

he
d 

ca
se

s 
of

 h
ea

rin
g 

lo
ss

 a
ss

oc
ia

te
d 

w
ith

 W
er

ni
ck

e 
en

ce
ph

al
op

at
hy

.
Pa

tie
nt

 
N

o.
Pa

tie
nt

 
Ag

e/
Se

x
Et

io
lo

gy
 o

f 
Th

ia
m

in
e 

 
D

ef
ic

ie
nc

y
Au

di
to

ry
 S

ym
pt

om
s

M
RI

 F
in

di
ng

s
O

ut
co

m
e

Re
fe

re
nc

e

1
17

 F
H

yp
er

em
es

is
 g

ra
vi

da
ru

m
Bi

la
te

ra
l h

ea
rin

g 
lo

ss
Bi

la
te

ra
l t

ha
la

m
ic

 h
yp

er
in

te
ns

iti
es

Im
pr

ov
ed

 w
ith

 t
hi

am
in

e 
re

pl
et

io
n

[8
]

2
31

 F
Cr

oh
n’

s 
di

se
as

e
Bi

la
te

ra
l t

in
ni

tu
s

Bi
la

te
ra

l i
nf

er
io

r 
co

lli
cu

li 
ab

no
rm

al
iti

es
Re

so
lv

ed
 a

ft
er

 4
8 

ho
ur

s 
of

 IV
 t

hi
am

in
e 

re
pl

et
io

n
[9

]
3

35
 F

Ba
ria

tr
ic

 s
ur

ge
ry

Bi
la

te
ra

l h
ea

rin
g 

lo
ss

Bi
la

te
ra

l s
ym

m
et

ric
, e

nh
an

ce
m

en
t 

of
 t

he
 p

er
ia

qu
ed

uc
ta

l g
re

y 
m

at
te

r, 
m

ed
ia

l t
ha

la
m

i, 
pr

em
ot

or
 a

nd
 m

ot
or

 c
or

tic
es

N
ot

 r
ep

or
te

d
[1

0]

4
44

 F
Ba

ria
tr

ic
 s

ur
ge

ry
Bi

la
te

ra
l h

ea
rin

g 
lo

ss
Ab

no
rm

al
 s

ym
m

et
ric

 in
tr

ap
ar

en
ch

ym
al

  
si

gn
al

 o
f 

th
e 

bi
la

te
ra

l t
ha

la
m

i
H

ea
rin

g 
lo

ss
 im

pr
ov

ed
, b

ut
 s

til
l p

re
se

nt
 2

4 
ho

ur
s 

af
te

r 
IV

 t
hi

am
in

e 
re

pl
et

io
n

[7
]

5
35

 F
Ba

ria
tr

ic
 s

ur
ge

ry
Bi

la
te

ra
l h

ea
rin

g 
lo

ss
Pe

ria
qu

ed
uc

ta
l g

ra
y 

m
at

te
r  

an
d 

m
ed

ia
l t

ha
la

m
ic

 n
uc

le
i h

yp
er

in
te

ns
ity

N
ot

 r
ep

or
te

d
[1

1]

6
23

 M
St

ric
tly

 li
m

ite
d 

di
et

Bi
la

te
ra

l h
ea

rin
g 

lo
ss

H
yp

er
in

te
ns

ity
 o

f 
th

e 
bi

la
te

ra
l i

nf
er

io
r 

ce
re

be
lla

r 
pe

du
nc

le
s,

 t
ha

la
m

us
 a

nd
 m

am
ill

ar
y 

bo
di

es
H

ea
rin

g 
lo

ss
 r

es
ol

ve
d 

w
ith

in
 4

8 
ho

ur
s 

of
 IV

 
th

ia
m

in
e 

th
er

ap
y

[1
4]

7
28

 F
G

as
tr

ic
 c

ar
ci

no
m

a 
tr

ea
te

d 
w

ith
 c

he
m

ot
he

ra
py

Bi
la

te
ra

l d
ea

fn
es

s
N

ot
 r

ep
or

te
d

H
ea

rin
g 

lo
ss

 r
es

ol
ve

d 
af

te
r 

IV
 

th
ia

m
in

e 
th

er
ap

y
[1

5]

8
61

 F
D

ia
be

tic
 g

as
tr

op
ar

es
is

Bi
la

te
ra

l h
ea

rin
g 

lo
ss

Pe
ria

qu
ed

uc
ta

l g
ra

y 
m

at
te

r, 
bi

la
te

ra
l s

up
er

io
r 

co
lli

cu
li,

 m
am

m
ill

ar
y 

bo
di

es
 a

nd
 f

or
ni

ce
s,

 
hy

po
th

al
am

ic
 r

eg
io

n,
 a

nd
 b

ot
h 

m
ed

ia
l t

ha
la

m
i

H
ea

rin
g 

lo
ss

 re
so

lv
ed

 w
ith

in
 2

4 
ho

ur
s 

of
 t

re
at

m
en

t
[7

]

9
35

 F
Ba

ria
tr

ic
 s

ur
ge

ry
Bi

la
te

ra
l h

ea
rin

g 
lo

ss
FL

AI
R 

hy
pe

rin
te

ns
iti

es
 o

f 
th

e 
bi

la
te

ra
l m

am
ill

ar
y 

bo
di

es
 a

nd
 p

er
ia

qu
ed

uc
ta

l g
re

y 
m

at
te

r
H

ea
rin

g 
im

pr
ov

ed
, b

ut
 p

at
ie

nt
 r

em
ai

ne
d 

qu
ad

rip
le

gi
c

[1
2]

10
27

 M
Ba

ria
tr

ic
 s

ur
ge

ry
Bi

la
te

ra
l h

ea
rin

g 
lo

ss
T2

 h
yp

er
in

te
ns

iti
es

 o
f 

th
e 

bi
la

te
ra

l p
os

te
ro

m
ed

ia
l t

ha
la

m
us

, t
he

 h
yp

ot
ha

la
m

us
 a

nd
 t

he
 

bi
la

te
ra

l m
ax

ill
ar

y 
bo

di
es

H
ea

rin
g 

lo
ss

 r
es

ol
ve

d 
w

ith
in

 2
 w

ee
ks

 o
f 

tr
ea

tm
en

t
[1

3]

11
46

 F
Al

co
ho

l
Bi

la
te

ra
l d

ea
fn

es
s

N
o 

M
RI

 c
ha

ng
es

H
ea

rin
g 

lo
ss

 r
es

ol
ve

d 
w

ith
 t

re
at

m
en

t
Cu

rr
en

t 
st

ud
y

444 Z. J. MORGAN ET AL.



typical for WE despite a reported sensitivity of only 
around 50%. This again raises the possibility of sepa
rate pathophysiologic mechanisms by which neuronal 
injury occurs in WE, resulting in more common 
changes on MRI of the brain. Third, our patient 
stands out as the second oldest patient described to 
develop hearing loss as part of the constellation of 
symptoms. Only patients 4 and 8 (ages 44 and 61, 
respectively) were older than 35 with our patient 
being 46. This suggests that there might be different 
age-related mechanisms behind neuronal injury in 
WE. A mechanism that perhaps may deteriorate 
with age making auditory symptoms less common 
in older populations.

3. Conclusion

Physicians must consider WE in any patient with some 
(or all) of the symptoms of the classic WE triad: 
ophthalmoplegia, ataxia, and confusion. Additional 
care should be taken to avoid dextrose administration 
prior to repletion of thiamine in these patients. Without 
reliable biomarkers or imaging findings, clinical diag
nosis will remain the mainstay of WE diagnosis. More 
research is needed to understand the pathophysiology 
of WE and how manifestations relate to various 
mechanisms of thiamine deficiency. Hearing loss is 
a rare, but documented symptom of WE. Hearing loss 
may be more prevalent in younger populations with GI 
tract-associated thiamine deficiency, but also may pre
sent due to alcoholism.
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